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DETAILED ACTION 

1 . This action is in response to the amendment filed February 13, 2004. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-12 and 21 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections -35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-4, 8 and 21 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Merchant (U.S. Patent No. 5,412,241). 

In regards to claim 1, Merchant discloses the following: 

a) a buried oxide layer (2) formed over a semiconductor substrate (3) (For 
Example: See Figure 1); v 

b) a silicon layer (1) formed over the buried oxide layer (For Example- See 

Figure 1); 

c) a top oxide layer (6) formed over the silicon layer (For Example- See 

Figure 1); 

d) a first gate oxide (8) formed over the silicon layer adjacent the top oxide 
layer (For Example: See Figure 1); and 

a ) a second gate oxide forme d over a portion of the first gate oxide. Note that 
(G2) can be considered the second gate oxide (For Example: See Marked Up Figure 1). 
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In regards to claim 2, Merchant discloses the following: 

• „x m a) the SiHc ° n layer com P rises a source region (10), a body region (9), and a drift 
region (4) (For Example: See Figure 1). 

In regards to claim 3 , Merchant discloses the following: 

a) the first gate oxide is formed over the drift region, the body region and the 
source region (For Example: See Figure 1). . ' 

In regards to claim 4, Merchant discloses the following: 

a) wherein the second gate oxide is formed over the first gate oxide between the 
top oxide layer and the body region (For Example: See Figure 1). 

In regards to claim 8, Merchant discloses the following: 

a) a buried oxide layer formed over a semiconductor substrate (For Example- 
See Figure 1); \ v • 

b) a silicon layer formed over the buried oxide layer, wherein the silicon 
layer comprises a source region, a body region, and a drift region (For Example: See Figure 1); 

c) a top oxide layer formed over the silicon layer (For Example: See Figure 1); 

d) a first gate oxide formed over the silicon layer adjacent the top oxide 
layer (For Example: See Figure 1); and 

e) a second gate oxide formed over a portion of the first gate oxide between the 
top oxide layer and the body region (For Example: See Figure 1). 

In regards to claim 21, Merchant discloses the following: 

a) a buried oxide layer formed over a semiconductor substrate (For Example- 

See Figure 1); 

b) a silicon layer formed over the buried oxide layer, wherein the silicon 
layer comprises a source region, a body region, and a drift region (For Example: See Figure 1); 

c) a top oxide layer formed over the silicon layer (For Example: See Figure 1); 

_ d) a first gate oxide formed over the silicon layer adjacent the top oxide 

layer (For Example: See Figure 1); and 
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e) a second gate oxide formed over a portion of the first gate oxide between the 
top oxide layer and the body region, wherein the second gate oxide and the first gate oxide form 
a stepped oxide region (For Example: See Figure 1). 

Claim Rejections -35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

Sri^SS? °^ e t th0Ugh * C inventi0n ^ not identically disclosed or described as set forth in 

\ I u S 1 tl6 ' lf fte d,fferences betwef * the subject matter sought to be patented and the prior art are 
such that toe subject matter as a whole would have been obvious at the time the indention was made to a^n 
havmg ordmary stall in the art to which said subject matter pertains. Patentability shall not be negatived by Ae 
manner in which the invention was made. 6*"vcuuyuic 

6. Claims 5 and 9 are rejected under 35 U.S.C. 103(a) as obvious over Merchant (U.S. 
Patent No. 5,412,241) in view of Letavic et al. (U.S. Patent No. 6,310,378). 

In regards to claims 5 and 9, Merchant discloses the following: 

a) a field plate (7) formed over the top oxide layer, the first gate oxide (For 
Example: See Figure 1). v 

In regards to claims 5 and 9, Merchant fails to disclose the following: 
a) a field plate formed over a second gate oxide. 

However, Letavic et al. ("Letavic") discloses a field plate formed over a second gate 
oxide (For Example: See Figure 4). It would have been obvious to one having ordinary skill in 
the art at the time the invention was made to modify the semiconductor device of Merchant to 
include a field plate formed over a second gate oxide as disclosed in Letavic because it aids in 
maintaining the desirable breakdown voltage properties (For Example: See Column 2 
Lines 49-53). 

Additionally, since Merchant and Letavic are both from the same field of endeavor, the 
purpose disclosed by Letavic would have been recognized in the pertinent art of Merchant. 
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7. Claims 6 and 10 are rejected under 35 U.S.C. 103(a) as obvious over Merchant (U.S. 
Patent No. 5,412,241) in view of Seeds et al. (U.S. Patent No. 3,936,858). 
In regards to claims 6 and 10, Merchant discloses the following: 

n , e Ji thC firSt gatC 0xide has a thickness in a range of approximately 300-600A (For 
Example: See Column 2 Lines 39 and 40). ww^rar 

In regards to claims 6 and 10, Merchant fails to disclose the following: 

a) a second gate oxide has a thickness in a range of approximately 900-1200A. 
However, Seeds etal. ("Seeds") discloses a gate oxide that has a thickness around 1200A 
(For Example: See Column 8 Lines 52-55). It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to modify the semiconductor device of 
Merchant to include a gate oxide that has a thickness around 1200A as disclosed in Seeds 
because it aids in increasing the threshold voltage (For Example: See Column 8 Lines 52-55). 

Additionally, the applicant has not established the critical nature of the dimension where 
the first gate oxide has a thickness in a range of approximately 300-600A, and wherein the 
second gate oxide has a thickness in a range of approximately 900-1200A. "The law is replete 
with cases in which the difference between the claimed invention and the prior art is some range 
or other variable within the claims. ... In such a situation, the applicant must show that the 
particular range is critical, generally by showing that the claimed range achieves unexpected 
results relative to the prior art range." In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. 
Cir.1990). 

Finally, since Merchant and Seeds are both from the same field of endeavor, the purpose 
disclosed by Seeds would have been recognized in the pertinent art of Merchant. 
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8. Claims 7 and 1 1 are rejected under 35 U.S.C. 1 03(a) as obvious over Merchant (U.S. 
Patent No. 5,412,241). 

In regards to claims 7 and 1 1 , Merchant fails to disclose the following: 

a) the first gate oxide has a length of approximately 3-4um, and wherein the 
second gate oxide has a length of approximately 1 -2am. 

However, the applicant has not established the critical nature of the dimension where the 
first gate oxide has a length of approximately 3-4wm, and wherein the second gate oxide has a 
length of approximately l-2«m. "The law is replete with cases in which the difference between 
the claimed invention and the prior art is some range or other variable within the claims. . . . Im 
such a situation, the applicant must show that the particular range is critical, generally by 
showing that the claimed range achieves unexpected results relative to the prior art range " In re 
Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). 

9. Claim 12 is rejected under 35 U.S.C. 103(a) as obvious over Merchant (U.S. Patent 
No. 5,412,241) in view of Seeds et al. (U.S. Patent No. 3,936,858) and Shirahata et al. (U.S. 
Publication No. 2002/0175380). 

In regards to claim 12, Merchant fails to disclose the following: 

a) a thickness of approximately 1 200A of the second gate oxide results in an 
increase from approximately le 12 cm 2 to approximately 2e 12 cm' 2 of a maximum allowable 
charge, and a decrease of approximately 30% for a specific-on-resistance of the device. 

However, Seeds et al. ("Seeds") discloses a gate oxide that has a thickness around 1200A 

(For Example: See Column 8 Lines 52-55). It would have been obvious to one having ordinary 

skill in the art at the time the invention was made to modify the semiconductor device of 

Merchant to include a gate oxide that has a thickness in a range of approximately around 1200A 
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as disclosed in Seeds because it aids in increasing the threshold voltage (For Example: See 
Column 8 Lines 52-55). 

However, Shirahata et al. ("Shirahata") discloses a gate oxide that has various charges 
(For Example: See Abstract). It would have been obvious to one having ordinary skill in the art 
at the time the invention was made to modify the semiconductor device of Merchant to include a 
gate oxide that has a various charges as disclosed in Shirahata because it aids in increasing the 
threshold voltage. 

Additionally, the applicant has not established the critical nature of the dimension where, 
the first gate oxide has a thickness in a range of approximately 300-600 A, and wherein the 
second gate oxide has a thickness in a range of approximately 900-1200A. "The law is replete 
with cases in which the difference between the claimed invention and the prior art is.some range 
or other variable within the claims. ... In such a situation, the applicant must show that the 
particular range is critical, generally by showing that the claimed range achieves unexpected / 
results relative to the prior art range." In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. 
Cir.1990). 

Finally, since Merchant, Seeds and Shirahata are both from the same field of endeavor, 
the purpose disclosed by Seeds and Shirahata would have been recognized in the pertinent art of 
Merchant. 
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Conclusion 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Monica Lewis whose telephone number is 571-272-1838. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Amir 
Zarabian can be reached on 571-272-1852. The fax phone number for the organization where 
this application or proceeding is assigned is 703-308-7722 for regular and after final 
communications. Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308-0956. 
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May 5, 2004 MaryWitezewsM 

Primary Fv»r^i»y» r 


